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194 education coverage were also included as predictors. These values were selected as previous 10 219 compared their prediction accuracy with that of the RF models. The ANN was composed of one 220 input layer, one hidden layer, and one output layer. The ANN models had the same 53 predictor 221 variables as the RF models, resulting in 53 neurons in the input layer and one neuron in the 222 output layer. The number of neurons in the hidden layer was determined by iterative attempts 223 until the prediction accuracy cannot be further improved [55] . In this study, the optimal number 224 of neurons in hidden layer varied by forecasting horizon and ranged between 38 to 50. 245 2). Moreover, in most cases, a department's dengue cases were more accurately predicted by the 246 national model than the local model ( Fig 2) . The errors of the national random forests model 247 were mainly derived from under-estimation of cases which coincided with dramatic increases in 248 cases towards the end of 2018. As expected, the under-estimation was more pronounced when 249 predictions were made over a longer time period. 250 251 Table 2 252  253  254  255  256  257  258  259  260  261  262  263  264  265  266  267 268 MAE, mean absolute error; RMSE, root mean squared error; RF, random forests; ANN, artificial 269 neural network. The overall RMSE of the ANN model developed at the national scale was smaller than 276 that of the local RF model at forecasting horizons of 5 weeks or less ( 
. Comparison of accuracy between the local and the national models

281
The relative importance of different predictor variables in the national RF model was 282 varied (Table 3) . Firstly, "current" and "near current" past dengue data were extremely important 283 in predicting occurrence of dengue in the near future (e.g. one-to three-weeks ahead). However, 284 with the predicted week increasingly further away from the "current" week, the importance of 285 historical dengue data decreased while the "current" week of dengue cases remained one of the 286 top three most important predictors in predicting the future dengue cases. Secondly, the 287 environmental (EVI) and the meteorological predictors (rainfall and temperature) were more 288 important than the socio-demographic predictors when dengue cases were predicted in the near 289 future (one-to three-weeks ahead). Yet, with the predicted week increasingly far away from the 290 "current" week, the three socio-demographic covariates (education, population, and Gini index) 
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This study highlights the potential of RF for dengue forecasting and also demonstrates 349 the benefits of including socio-demographic predictors. Our findings also found that a national Fig S3. Accuracy comparison between the local and the national random forests models at the department scale for one to twelve-week ahead predictions with RSME for 2018. Fig S4. Accuracy comparison between the local and the national random forests models at the department scale for one to twelve-week ahead predictions with MAE for 2018.
